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(54) OPTICAL COMMUNICATION NETWORK MONITORING METHOD AND MONITORING SYSTEM 

(57)Abstract: 

PURPOSE: To obtain the monitoring method and the 
monitoring system of an optical communication network 
capable of securing highly reliable and efficient monitoring 
by performing a centralized monitoring about the presence 
or absence of the abnormality of an optical fiber line and 
directly searching an abnormality generation part. 
CONSTITUTION: Inspection light hv is made incident from a 
light projecting part 7 to trunk optical fiber lines 3a to 3c, 
the light is reflected by the reflection parts R1 to RN 
provided on one side of branch line fiber lines W1 to WN 
connected to passive branching elements 5a to 5c, and the 
returned reflected light Rv is measured by a light receiving 
part 8. Reflection wavelengths XI to XN of respective 
reflection parts are made to correspond to the branch line 
fiber lines W1 to WN by 1 to 1 relation. When a control part 
10 detects an unreturned relected light component, the 
effect that an abnormlity exists in the branch line fiber line 
provided with the reflection part corresponding to the 
undetected reflected light component is discriminated. 
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■6^ttJR?5a-. 5 b , 5 C «^bT«ft«D5dt77"f- 

[0 0 17] JKlC, i£«->X^AW»^*fcW-r-5. 
ffi. §»^te^5 a . 5 b , 5 C {Zttm&l&ZtlTU 

<j>^.m.y r-r nmtmi* ^-rtifci^ Quests 
^T^a^ns©-?. s^w^igcMi ~cm n am 
m.-znT^z>3m-7?-mm>&w\ ~w N wssnstc 

[0 0 18] llCfeUT, :®gayXrAH ^# 
ttS2*l.5KStg|5Ri ~R N fC£oT«fiJc 3*1X^-5. 20 

[0019] ^i6tt m-%&&mc>&&yt c/o 
-^tfes-p) h v*aa»-r^S3ta5 8 t. khspr 
i ~r n i-=fc-pTsi*^nT<^siti>t mm\z'&mT- 

fl-r-sg^gps <t. dtie.e^ea5 8Ru;§^gp9*$affli 

[0 0 2 0] tf=*i^§i7 «. 3t#«£gg 1 2 <t. 

yTf/v&&3 a , 3 b . 3 C (D-mmzmvzrirzK 30 

^tfttlZfy 1 3 a . 13 b . 13 c i5tU 
SI 2tt, SfcSfltot*:/? 1 3 a , 13 b , 13 c 

■ma> 1 1 t&m.mm 6 rt©5R;£i«Bt a 75 \\t*yt 

*nfcSii7r-f A'tgg&wi ~w N ©sa^^a-r-si 
ft#4fig 1 2*t^[Ri>t*^'7 1 1 twsfaytti 
i3 b tzyt¥mz&m-rzz\ii\z&-3T, s^gp 

f&#fl&Sfr?5b£^LT£«£:77^Ag!KWi ~W N ^ 
££££1*. HI'. d©&*fth v*i£StgRRi ~R N 40 
S9tStlT^7 7-f A&g&Wi ~W N £i5*(Cg?oT< 

s±iHs»3tR v 1 1 ^earr-s. 

[0 0 2 1] Wjmytfizf? 1 1 «, ±i£«J;^C, & 
TSt&K. tf^lgggl 2*>e>©E»)tR i/£§5fcSB9 

air s fttt £ *r l t ^ -s . 

[0 0 2 2] KStSBRi ~R N «. 02 (a) IC#3jK 

77-f Afig&ico^T— jgbT^-ri^c, g»#&m 
T5 b <£^tT3t<87 7-r askwi ~w N ice^^n 
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3t<z>*£jijR£!i*-r5#, eiigM2^ej3i-r-5amM 

^Co^T«-?-©SSSg*g§CMi ~CM N ^iaja$ 
i£2>&&mft&&l€?Z>y£R$t7 4 frp-c&v^ ^E 

WSPRl ~Rn ttKffiSKg&ofcEttStfiA i ~ A n 

[0 0 2 3] X. Cft^OKSJgRRi ~R N iCte. m& 

<^a<. COiygfllOHItg&Ri ~Rn S3 (a) 
S-TJ;5tC, S-^iS^T'T AiKI^Wi ~W N <Z)nTrt 

TViS. fL;Ti3 .(b) (c) «>S§B»fHStC^-r«k 

«^C(1) fflSfcS?5:-pfcM^SA*tS^^nT 
A = 2 n d ••• (1) 

fiSS. *^SRIta5©#i^^;«it«, ^flB^5 - 3 0 7 1 
1 9^«lC5BS$nrti-5. X, (£>K«-gRR 
l ~R N tLT. H*\Z&$t:m-r-DV)Kftfe.&&WLfeL 
T*5< rttiO. S-^^r-fA'iBKWi ~W N £3= 

•fc^fCLTfeitn BP%. S3 (a) ~ (c) iCTSL 
fc£f*a&Ri — Rn **@#^-KltjSSAi ~ 
An fcifti^StiT^s^ rnic*fL, 0!lx.(i0 3 

(d) \z7x-rxo\z, sstajRi wsitiKs^^wR 

(«^.(imjH) OEHSfiA.ii, A 12 ~A i m &mfe-TZ> 
WMM<b}/tBLto7<t)l'*-r'ni r i2~ri B *3T«t»K:ifit 

mzm-t. <a«s#tspR2 ~rn fc-p^xfei^^tc. * 
* gMfc&ic cogi« icsij o m t ^ nfc^r««efi««w r 2 

~wr n ftldfiKfi-rtJOJtSH^-c^^&^iB^ t 
■f n8KW 2 ~W N CJg^-TS. C<DJ:5IC. «*S^J 

Sftfi^^v^JKDe^ br-flzjiifetmzci: 
\Z£-oT. &3l&7 r < /tmmvr i ~W N <£mbfyhO 

[0 0 2 4] HCX. (IfeW^figOSStgPR i ~R N 

t. @2 (b) c^-rjepfc. ^e^T-TA-isKWi ~ 

n^,©§l!i»IS^Sr^bTSSItgPRi ~R N *S(t 

-5«t^icbT%>«ti». r©0 2 (b) ammz^rm. 
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fcMse 2 nt < zmmmnx&izm y y ^ 

A-jgiSWi ~W N *^LTS8*gCMi ~CM N 

-r5fc«e>w**©3tesi«8&rttc, sstgRRi ~rn £ 

~R N O^SSrBS^r-SCt^T^-St^^SiS^We. 
tl5. Mir, S3 (a) ~ (c) 

«H«)5itKg7w;U^«rKltgPRi ~Rn 

[0 0 2 5] 0 2 (c) (C^-r«fc5C 3c1&7 

yfA*«gKWi ~W N CD^fC, ^[rH4^#-T-5«|S: 

mog.mftm.mT m^a. sf-c«2ii) »«\ en 
<b <D&m#t&m=F \zm&®<DB.tt&&mifc-rz> «fc 5 \z l 

Sr. ^gt^yf Ai&g&Wi ~W N ^KBWOjfcfi?^ 
WRi ~WR N F»gC^»SiJbT^-Je)^i£UT*5< < , d 
©£-5£:*f£lC<fcS£:. ilflfl^ftlCfchr-SSStSRRi 
~RN <D&®Z®5±T2> Z. i^T^S <h#fC. H 3 
(d) t*^T±^L.fe«)SMP^, SSStgRRi ~Rn W 
\ZWLfel*fttz&$L&$:7 : i;?)VO\dy h^-^tctfjfctt 

-H^-^^-C^S"Kt-r-5Ci:*t-e^^„ MIC 
«m©SS*a?Ri ~R N SffiffltSCt^Sut* 

[0 0 2 6] fit, a 2 (a) - (c) Rtf0 3 (d) 

»c^-r^Tn©»-&-c*-pTt>, cine>oDR&i-aPRi ~ 

R N ilftffi^3tC0*€:^*i§CMi ~CM N 

$ it z tz *b \z m%m n ■=> nr v ais*gs#?tt * #-r 

[0 0 2 7] 'A\Z. 04K.tf0 5K:a^T. IfrSgB 6 

[0 0 2 8] if. gftg&8Wu 0 4^T<t3lC. ft 
jg8 a ttfiWt7^;^8 b £*L. 8 a «0 5 
(a) lC^-T<fc5C^TOK»g|5Ri ~R N KR5££tt 
T^-SSItfcBAi — An (fllAtf, Bfe 

ft) Sra^tiiStU KSoI^V^;t-^8b teftaS8 a 40 
e>OttJS*ft*<A3t£n. jSiijgiRSififc* fllAtfSSifi 
A L *>e>ft$EftA.H (A L ^Ai ~A N ^A H WS^fC 

^earr-s. x. sdffligsi o (*g©ffif&n]i& 1 o a i'=t^ 

Tftffii8a ©^9SS*«-5£(C«fcnSi*lC. ssa 
^OKlOb CJ:oTS[lBJ3g7 w 8 b Ofii&gft 

[0 0 2 9] cntCtO. tfcScfthvte, 0 5 (b) O 

mm\z7fr?&5\z, ^w©iSiac^oTS»g5Ri ~r 50 
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n Kttjfc-rsflfcsoftt&o, rnxfaytfi?? i it* 
Mgi 2ms-Tttmtt)y'y 1 3 b $^t$®7 7 

-f AISKWi ~W N £Stg&Ri ~R N *** 

*@W©a£g©t&SEfth v*5«t5ui:tW. ^-L 
T, cn^OKStsnfcftteSttftR v tfc^T^&ft 
7 y A'«&8& 3 b £i£frU Stf>R7j InlftTJ ^7 1 3 b 
tftSM&gl 2S^^*7"7l lb *^LT§* 
gP9^A8t£n-5„ 
[0 0 3 0] §ftgR9te> S4lC^-TJ:ei{C, SMR 

vSr3t«^tft-r-53t«^«i5iST9at. 3t«^^9 
a a^aU^Stt&ftmg&m^^^Jl^-^KA/ 

Dg&LTfMWg&l 0^tti^-r-5A/D^tftig9b <t£ 

[0 0 3 1] UfcAbt, 02 (a) 3Z.«0 2 (b) T 
^bfc*>sr@*OTm— MA i ~A N KR££nTl^5 
Rlta5Ri ~Rn !5*«ffi$tl5S§t*^T. £T<E>£ 

®7 7<as!KWi ~w N izmnstimttna. ms 

(c) lc*-rj;5lc, S»»R v It ttfflKW^Ri 

~r n tc^-r^assAi — An vmmttmzntzfcK 

~ A n «<Z>ft&« (X«§*g) Sr^-T^v^ 
[0 0 3 2] —7?, **@f©f-RIAi ~A N CR 

)S^nT^-5R«-gpRi ~r n &®.m2nz>m&-c&-? 

0 5 (d) \Z*k?£?lZ. S»S5R 2 IC^-rSSSA 
2 ORIt^^JS:9t>tR v^S^S-r-SOT. A/D 

;p^-^©<a*«iES«^-&J;o fe/h^ 2tt 

f £2&±<Di£ftfifc##£W}tR v^e.^«b. A/D 

[0 0 3 3] X. 02 (c) XS@ 3 (d) (C^LfcJ: 
^t, £«&:7y-f A*®8&Wi ~W N «fC«»OS»«tS 
«S*fgRS:iattfc»^-CfcoT> ±X©3t«l7y-f A'«S 
KW, ~W N \Z&fttfmVft\£. 0 5 (e) lC^-T«fc5 

sit*Rv«, =&sita5Ri ~rn f-M^-rsitDc 

H"3*"3©aj[SA n~ A im, A2l~A2m. A\i~A 

Nm©Sit*^**'-rSCtt^D, A/D£8lig9b 

cne»o*!i« (x«§3t») ^ttfv?^^ 
7 — ^ m m 73 ^ n -s c t ii ft z> . 

[0 0 3 4] — 7j> ^S^yrAlSKWi ~W N ftlcS 

OS:»7y-f/\'ieK. «^.tf$87 7-f AISKW2 <D'& 
4>lrBf«9^t*OS^^tfc»^fCtt, 0 5 (f) tc 
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[0 0 3 5] Z<D£o\Z, A/D**»9 b 70 
ftZ>&$L&U<D7i?*)VT— KltffiRi -R N <7) 

[0 0 3 6] Mffll g& 1 0 tt, SSS^ry^^f-^ <h 
?AftttT&ir>fc¥WrS97*-- * 4:*#ttra £ £1;: J: 

[0 0 3 7] CKDcfcpK, dOHjffi^JtCctntf, tft*3t 
h v {c2rr5£tt3tR v 03f^KS«0^5Sffi 

» t ^tnoii 7r^r nm& \z mutifif&fk vtzfr&m 

TJK»A©Ka*ff3c:t*tT?$, Etc «»3tt3ta« 

[0 0 3 8] f£u CCD*««Ttt, )tag8 a a>Sj£«fi 

^TraMP-Ta^fcKJ^T, @5 (g) Xte (h) 

05 (g) 02 (a) Xte02 (b) lC7K*r**B 
#co*-SltSgA 1 -A N Kf&££nfcK$*g&Ri - 
Rn *®ffl-r<5«-&Ot^SE)th v £?kU *>*><5tftSE3fc 
hvl:aLt@5 (c) X\tmS (d) fC^f<to?SS 
IJftR vtf&m^n*^^*,, ms (h) 

te, 0 2 (c) Xtt0 3 (d) lZ*kT&0\Z, *:*\zm 50 
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iCitLTte, S5 (e) XttBS (f) K^Tcfc5£:£ 
[0 0 3 9] <**6^J2>^tC, 3i2O|gJg0ij£0 6 <h 

[0 0 4 0] CO*Ifll:6tf5Eai/XfA© 

ttWi <-W N ^#*f*W-T»W6n*Klt«Ri -R N 
<£>#f/&te:> a2R^0 3{C^Lfc:^-rncOt>cDl?*oT 

[0041] zcom&m&fsi (ommmiiMitV'o^wi 

1 1 ^6 0K»3tR v £g}£LTX^ MWS?#t£?t5 
X^ h^AT^7<if 1 4a*Rl*S*L tt»«10** 
ZKDX^£ h^A7±7-f +f 1 4*^ffl^SftS^ 

[0 0 4 2] gp^. 05 (a) (b) T5KLfc<fc 5 
3tag8 a <^KSpT^^^;i/^8b t-ctoTKS^a^W 
K*{fcT*(ft*fth v ^[pJ3t^^^ 1 1 <h3t#l& 
SI 22fcW5R*rtI3e*^l 3 b ^IT$877<A + 
»BWi ~W N ^fiStTa^ #SjtSSRi -R N K:R 

^ttoTWtXa^rWJt*^^ 1 1 Sr^LTX^ h^A 
T^-^<1f 1 4^AltT^p h^AT^-^-f-tf 1 

^TX^J hM#rt*OT, ^SltSPRi -R N fc» 

^^rftijffligKi o^m^-r^o 

[0 0 4 3] fit, ±T0)$877'1'AmWi — W 

n en*a9f»:itnif, ifrfiEHs (c) x\zms (e) 

— ^rft*o$87 7^f ^8»l:**3W 

^Lfc«^{C«, 0O;Lkf0 5 (d) X«@5 (f) lc 
^Lfc<fc3fc:, f0J87 7<A8Kl:#I$tlT^5 

[0 0 4 4] Ifc^T, C(0® 2CD|gig«lTtt, MM 

7 r -f A*8K©St©ti t ^fn^$8 7 7 a* 
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[0 04 5] ft. JICDSiJjgWciS^T. tfclEfthvtt. 
<£ffl^n-5Kltei5Ri ~R N ©agfCJ&UT. 15 

(b) tc^bfca^tbi*, ^L<ai^0 (g) mt 
(h) tc^LfcB#^suic«tsffii»w^:m*t©^-rn*js 

vtC#LT, 05 (c) Xtt (d) «b<«raS (e) 
X« (f) C^-r«fc575:SW)¥:R vattfctttSn. ±E© 70 
8tSt6<]&tti8tK:J:5tfc3E3th v ICSLT, 15 (e) X 
tt (f) \Z7jk?£ote5.mytR v^m^tlSCiift. 

[0 0 4 6] <HJS0iJ3>*IC. 35 3<E>^M#I£:0 7 t 

Mzmw-tz. ft. m7itm<&pvzWim.i<nz>m.w.mm 

[0 0 4 7] *-f. COTflMWc^t^&mv-XT-AW 
KWj ~W N IC^#ttTmW^tl-5R«-gPRi ~R N 20 

nrnwiz* m2%.zfm3iZ7jkLf£^-?n0ibv>-c&-oT 

[0 0 4 8] Z\<DmMMO&W.&W.6<r)m!8. : &m4iZm 

&-?z>ytw.&&m?9 a *<Dytw.£&m? 9 a a>£ 
m*> 2nz>ytm£&m^y*z;i$>)if : -j' a. 

1 5£flSx.. fcJPSBl 0 ©*&<f!rKj£; 
DT^g^)£lllS& 1 6 WWiAoS&ytB. 1 5 ©tiii*iS[fi£ 30 

w t»-r -s dttct^r, R»a5Ri ~r n icsjtsnr 

[0 0 4 9] -E-LT, 02 (a) X« (b) \Z^-?£.o 
l3.*L*\zm-%.to$L9t\\ ~A N 2>*&££nTV>£Kfcf 
SRRi ~R N ^ffiffi-r^iSSi'X^AC^LTtt, t&£ 
3th v(D28Efi;$#£. 05 (a) fttf (b) \Z^rT^ 

izmmm\z£it2ittzK>. skims ( g > k^tj; 
o\zmttm-cMmmz£itzi+z>&?\z> m&ss^ytm 

1 5 Srffifdfelffll-rS. d©*^. SfcfetRvte. S#© 40 
*T»Cj£:t;T, 05 (c) Xit (d) K^-f ipfcX'* 
:7h;i-<»:ftD, a^58[g£©7£!&« (XttgftS) © 

[0 0 5 0] 02 (c) Xtt03 (d) \Z5k-TJ: 

Stg&Ri ~R N *jgffl-r*K«->X^AIC^LTtt, tfc 
it?£h v©8Egfi£#£, 0 5 (b) C^T «fc 5 CS&M 

icgftsis-fco. 05 (h) \z7K-r£o\zmftm-cmwL 

S. CCgf, g»*R v 14. Sfir©#»Cj£UT. 0 50 
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5 (e) Xte (f) K^-rJ^teX^ MPtftD. 
*>£&&«©#&* (XtegftB) tor's* fry*— 9 W 
A/Dg&§§9 b a^ttJTjSn*,, 
[0 0 5 1] iot> C©<fc3lcB$#3ijT#SEgj£#;&< 

[0 0 5 2] <Hlig^J4>^(C. fg4©SiSS#!l£0 8 <t 

*(cittw-r^>. ft, 0 8«^^rtfwi9:B$n-5^«sia 

©«fi)c£*U 0 6Rl^0 7 t^-X«ffi^-r^SR^* 

[0 0 5 3] sr. c:©§gJ£0yK::fctt5&a->x^A© 

?&Wi ~W N l£#£ttttTffttte>*l-5Ktta5Ri ~R N 
©«/£«. 0 2SCX0 3IC*LfcCi-rtlCD ; b©-T?*oT 

[0 0 5 4] C©fgJ£0lJ©^«ge6©<fff&£. 0 6R 
tX0 7(C^Lfc!£SggtMttLTtttH^-r^i:. 0 8 \Z 

i 4!&^tte»n, fenafSBi odtciox^^ 

A7t5--fif 1 4^e.m7J^n-57.^^ l«7A»#fflf 

-fAWW] ~W N ©S#©#*iRo;gfi?©;fc53&Bi:7 
7-fA'©¥tJ56$!ljg£fT5. 

[0 0 5 5] Sftg&Kte, afegplgl/-- ^©ifcgnj^ 

^aii ssitx.. ©jpgpi oom^c^DT&siftjeiHi 

816 ^ffltSW^TtilS 1 5 4>.mattt Jt£MW? -3 Cil: 
±ot, SStg&Ri ~r n tc^snr^ssitSiSic 

1 l^a*t$-U--5J:5»C^:oT^-5„ 

[0 0 5 6] ^LT. 0 2 (a) X« (b) K^T«fc3 

Klt^SAi ~ A n *«»SSnT^5 
SltffiRi ~R N 4ffiffl-r^i£«->X^A(c:*fLT«. 
t^SJth vWKS^Sr. 0 5 (a) SOf- (b) Ic^f 
Jc^tca^WlC^t^-l+feD. eL<H@5 (g) \zm 

?&?\zmftmT'mmmiz&<tn-&z£o\z. tfiwt 

KM 1 5 SrffifdWtW r^5. S&t?tRv«, S 

S»*iltcjt&i;T, 05 (c) Xtt (d) 

T—fifiK^ir h7A7^-7-f1f 1 4^6til7JSn-5. 
[0 0 5 7] —73. 0 2 (c) X«0 3 (d) IC^Ti 
pic. lc«Scfflro©5lt«E*^l9:5£$nT^-5S 
StaPRi ~R N -Sgm^X^AtcStLTtt. Ift 

itTth 05 (b) \zmt^oizmmm 

C^ft^-e-feD, 0 5 (h) Iw^f <fc 5 K«p^tBT«» 

WC^fk$ii-S«fc5t. KSbI^® 1 5 zmwiMwr 

-5. CWfe^. SttftRvtt. S«CD#*8tC^i:T. 0 

5 (e) x\t (f) lc^-rJ;5^x^i7 h;Pt^D. 

i 4*^ui7j$n-5. 
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[0 0 5 8] cfeoT. ZL © £o\Z8fftm-C 

[0059] <mmm 5>x.\z. f5s<Dmmmzm9 1 
^fcRwr*. mt, & 9 itm&mzwimz tiz>&m.mm 

^T^LTHS. ST. -©fWfeWCfctt-SIISJ'XT 1 - 

Aro«iK«^«0 1 tmm-e&K). mz. &$877-f 

/Wi ~W N KttJ*ttttTi9:tte>n*£3«BRi ~ 

rn ©$/£«. a2s^i3c*ufc^fnoi)©T$ 1 

[0 0 6 0] C©fHSg0lJ©i£8igg 6 ©«*££. @4l: 
1 7 -5 3fc®£gl3t 

=f'j^)Vv : —^\z^mvxmmw>i o^ss-t-sa/d 
[0061] e^astcti, hwsbri ~r n cstsn 

*U fH»8&l 0©if4H;:<fcoTffi8)[E|g&l 0 a ^)tI8 
a ©ttlW^ftS:— JStCi»it-r*«i;5(C«»'r-5i:* 
(w, «fifi)|@Bl 8fC<koXKSBlS7-<;U^ 17© 

[0 0 6 2] IPS. d©*)66^JT«, Bf)g©5t^«E.O 
i?r5£©£«gi£©*£fcSE3th v tLTjgfflU £©tfc 
43th v»C*h£L.Tg-K#tg|5Ri ~Rn *^SWStlT 
< SHItftR v £JSig ai^ty 4 1 7 Ttll^t* 

[0 0 6 3] -5-LT, 0 2 (a) Xtt (b) fC^-T«t3 
^*^fCH*©*-Slti^SAi ~ A n **f8:5££nT^ 
SKStSBRi ~R N *«ffl-r^Sa->XT-AJC*fLT 
*>, 0 2 (c) Xte0 3 (d) 

»c<i-r^©sitKft*^3g$tix^-5swa5Ri ~rn 

[0 0 6 4] 02 (a) X\t (b) lC*-T«fc5 

\Z, **&*©*— £St3?g A 1 ~A N #&j£3nTH 
*KS*&Ri ~R N &&mVtz&&i'X ; r&\Z&l,->X 
tt. ±E£ai[gJa©&«fth v#, jgftffliX*:/? 1 1 
&<^L)fc#l£gl 2 <h;K77 ft** 75 1 3 b S^LT# 

^la^r-fAiSKWi ~w N ^eitisn, &$«7 7-f 

A'SKWi ~W N CMS$nT^S*/r©SStSPRi ~ 
Rn ©KSt&gAi ~A N ©fta<KttttR v tfc^TW 
tX^TJI^^y^l 1 fc^LTS-gpm?^* 1 71: 
A#tT5. CCt, Cl©*fc3Bth vtt, fiJK3Il~3S4 
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©SHJSSfll© J: p K#&g/£#;W$r«!lTgfl:-rs©Ttt 
&<> /£«ft«©SE*^^H«f»cfio8I^LT#^ 
7r-f /XJMtWi ~W N 'Nfiitl^n^©-??, KStftRv 

^t. &*bT^7^;u^i 7a*a&ifiji#«g£*H|-r-5 

N ©^^irSU$nT3t«^^9 a ^A»tS. £ 
TOi^r-f A'iKKWi ~w N tc&#a«£<^*£-t;:« 
10 0 5 (c) (C^T«fc5^SAi ~A N «©3t£B##fiJ 

w N ©u-fn*McS#*^^LT^fc^-&tr«0 5 

(d) (c^rj;-5cgE^-r^jss©3t©^^w$n 

•5. -et-T, ^©J;3^:#K*Ai ~An S©ft£:)t« 
««*?9 a iflXXmmii. £K:A/DXtftS9 b 
> 5 ^;P7 i -^»C^LTttfflIffil Q.^ffi^j-rSOT?, *"J 
tWSR 1 0 : ¥-it>WLl£ZtlT^Z&my £ — ?izA/D2£ 
&§§9 b ^^©^^^x-^tS^it-r-SCltfCfco 
T. 7"f Aj&j&Wj ~W N ©S«©W«li:; g# 

[0 0 6 5] X, 02 (c) XH03 (d) iZ^T^O 
C **C*»<Bf^©SitjSS*»»3tSnx^<5gSt 
8BR1 ~Rn SriSm-r^SMv-X^AC&oTtt, * 
?\ ft©$iB77<'A'iBWi ~W N CS#*t*H,^ 
^■ictt. KI+ftRvfcL 0 5 (e) KjRTJ^CftElt 
SRRi ~R N l:MLfea»S©SSffl«tftD, — 

3&» 7 r-rn«& wi ~w N <D^-rtifr\zmi%i)m . 

^LTVife»-&(Ctt0 5 Of) C^Tct5tC^©^7 
r< A*«SK(CKSTS— »©^S©3t/&^^-r-5 n i t 
30 fLT. C©J;p^:=&&S©5t43t«^^9 

^(c^LTfeipaRi o^aa^-r*©-?, 

^^S^^nT^SSip^— ^<i:A/D^S9b 
7r-f/\'«SKWi ~W N ©£*©#«<>:. g#©?¥fiEL 

[0 0 6 6] Z.(D£o\Z, CtD&l&MlZ&tUZ, 

&T-&Z3Lm7 T-f AiSKWi ~W N ©S«©*"«ii:. 

S«©^ L)£3jB:7 t-Y A*^K©glSiJ*tW«g«t ^ 0 . 
40 11:, ^{Mfcfc^T^WfiOffljg&gftg^^.j 

[0 0 6 7] fiSj. d©HSg^(Cfett-5«±©SlWC«. 

4 )i9 1 7*tsi§a*?ss*^e<jic»?i-r 

•SiS^SJE^fc^ =&S&tgBRi ~R N ©KStjgfit;:** 

*.T=b, ffiffiStl-SSWgPRi ~R N ©aSCJtpUT. 
05 (c) Xtt (d) . ^KIW@5 (e) Xtt 
(f) C*-r$i6g«©)tC^g!IT-5Ctd<T^. Wffll 
50 g&l 0*<A/D^«IS9b i4^^Sn5fv'^;i'f- 
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*£, Ufc^&xy^AiSig&oStSiJ • 

[0 0 6 8] X, 3tiK8 a S»f^6«J{r^i!S*-t±. f©j« 

ammo? -r m fet* t-, kkw? -y 1-7 
~Rn icf&^n-c^-ssat&g©}^ xm.&&%=?- 10 

9 b C«fcoT)B#CtfttB-r-5w«J:dtT^-5. gl^. d<D 
15 (c) X\Z (d) ^b<«|^S (e) X 
« (f) KSfOtlWKlC, S-RSta^R, ~R N ©Sft 

A/D^M9b &*>m&&1XZ> : T*?2)V ; T—?\zm-3 
V»t, J«7 7-f /\mW| ~W N ©g#©#*S£:. g 
%<D&±L ftScm A&SSco^gij £?t 3 d <h # T # 

t 

[0 0 6 9] <Sj5g0IJ 6 >^{C. |g 6 ©Sfe5g0lJ£0 1 0 
t*tCift^-rSo ffi. 0 1 0«^#rttCS;H$tl-5g£S *0 

s@®^fiKSr*L, 09 tm— XiZmm-fZffift&M— 

n«igswi ~w N \zttfemiTm-f*>ftz>K$imRi ~ 

CO 0'7 0 3 0 1 0(C*3^T. 
7^7 11 ^£>©£fcbfcR v £§7tLTX^ h5A#W 
*ff OX^i? h7A7±7'f If 1 9 ft, fHPgR 

1 0*!C©X^i' h5AT±5-r-tf 1 9;5>£Hj7j£*l-5 30 

oT, KM*f*t?*S3ti®7 7"f A'iKKWi ~W N OS 
[0 0 7 1] SftSBCltt, Kf*g&R, ~R N tciftjtsti 

ft, fiiewen 1 oom^tcto-aeftieiBi o a wytms 

«W3t*^S3th viLTjgfflU C h v lc*f 

l£LT#KltgBR 1 -RN*^S»3tlT< SS&fTtR 
v £X^£ h^AT^-^-r-tf 1 9#X^ h7^Mt 
•5. 

[0 0 7 2] -tLT, 02 (a) Xtt (b) K^Tcfc? 
fc^KH*©*— KfcHSgAi ~A N *<t&5£;*ftT<A 
££ltS5Ri ~R N Srffiffl-rsS«->X^AC^LT 

t>, 02 (c) x«S3 (d) \z7jk-r&?\z. **\zm 

S:(lT^OSitSft^j53esnTU-5S»gRRi ~R N 



* 

&II¥8- 1116 6 5 

22 

\z £ 0 mft&m^m 2 n -5 . 

[0 0 7 3] St*. 02 (a) Xtt (b) tZm^^O 
\Z, ~A N £*i8:5££ftTV> 

5K$tg&Ri ~R N £ffiJ8Lfcit«->X7\MC*fl,T 
tt-. ±ejE&fii£<Z>tfcSE7£h vjj*. 5R^>t*3/7 l 1~ 
fcV>L}£7>lKggl 2 tjR^lpjTtTJ^"^ 1 3 b 4^bt§ 

£*7r-r /xau*wi ~w N ^esi^n, s$S77-f 

AgJ&Wi ~W N KttffcSftT^-S^OKItgBRi ~ 
RN ©KStflSESAi ~A N W}£a<£&btR v t^:t3Tf? 
TfKXfaytll'?? 1 1 S^LTX^d? h5A7t5< If 

1 9 tAit-r-5. 

[0 0 7 4] CCT, u©M)thv(l J£Kfi«OJS 
W N ^eitStlSO-e, SfcbtR v fcli^kri&gAj ~ 

a xo&i&ytf&ftibmmm »c * t * TE.^>iiiiii£ u rx 

h7A7t7-fif 1 9 L*>U X^ 

K 9 A 7.:*- 5 -f If 1 9tt, iSIAi — An £-&trj£<^«E 
ftigfflK:^H>TX^:7 h7A^f5©T?, £T©KI* 
i&ftA i ~ An fcrH»T<DX^£ h 5 A 

[0 0 7 5] -E-LT. £T©3u8:7 y-f AfiU&Wi ~W 
N tCSS^*t^*^{C«0 5 (c) \Z^T^Ot3i1S.&X 
I ~A N ftOTt^^tfeffi-r^Clt^T^. — 3£iS 
7T'f/^8KWi ~W N <OVi-rn*MrS#*i^LT^ 
fc«-&(C«0 5 (d) \Zm-t£olzm^?Z>&i&<oytl8. 

ft<nx&&&m-rz>z\ t*t-e^r z>. MtWiott, 

9*^tB^l$tl-5±fe=&«[S#©X^^ h7-A»#©77 
-^<»:*^lfrsci<tlCj;oT. ^m-77-f A'^g&Wi 

~w N ©ft*®**^.; s»o^aEbfcs®7r-f Aisa 

[0 0 7 6] X. 02 (c) X«03 (d) iZ7jk?£o 

it. *^ic«Sffl-r^©sit&s*is^$nTv^s» 

SSRi ~rV ^affl^tlfcEa^X^-AfCfc^Ttt, * 
T, ^T©^«g7r-f AiSg&Wi ~w N lca##ftHri» 
^Ittt. S*t7tRv«, 0 5 (e) fC^-T-kptC^KIt 
SPRl ~R N C2JJSLfc«£c#©a£:g«X^ h;l>tJfc 

o. — $877-rn»BWi ~w N ©ti-rti*Mcs 

#*t56^LT^fe«^Ctt0 5 (f) lC^-r«fcotr-e<D 

^myr-f AiSKtc^a-r^-pox^^ h;w*^?s-r 

S^iiftS. fit, X^i7 h7A77 v -^'f1f 1 9*t 
MgOX'?? h;i/&7>#f X^^ \- y AWHO)?— 
^(C^bTftlfflieSl O'MilTJL, WffliaJl 0*t, ¥tb 

[0 0 7 7] do«kpt, d©^«60iJC«tn^ g«^kt 
*T»*^iKxr-f A>g?8&Wi ~W N ©SS-oWilt. 
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sic, m&mtz&^xm^mR^mmfcmft&R&ff o 

[0 0 7 8] CLhORWTtt, ytMSa SrittfcWS 

^mm\zt>rz^xmm&ttt<^^m.?zm&*m^ 

$n^«ISt5th vlC^/SUTSStgPRi -R N fr*>V>K 
»3fcRv£, h^A7^-f1f 1 9TX^ 

AMI, MfcftJWfiBlO**, 

aE-r^^is^ 7 -f A«»o»gij«ia*ff 3 «t 5 k lt% 
[0079] < mmm 1 >*t. « 7 oftHMSH 1 1 

<;t«nwi -WN-k»js.ft»T»»sn*s»»Ri 

-R N 0 2Rtf03fc*LfcUTfttf>fc<7)-e 

[0080] z<Dmmmomm.mm6<Dmi&&. m9\z 

^ASJ£ttC<DS8t}tR v £^£i*3v<^r;t,y >T 
*th2 0 t. ~?<>r)lV>^&Wc2 0 (CckoTT^^tl 

^T^>t^>t«^*r^»3tm^«i^9 a ytnm& 
m^ft*^^ 

Xtft (D F T) tSFFfary K2 1i, fWflfffi 1 0 

W"rsffi»ft|»lHlK2 2&fAT^Sc fit, AWflS 
10^ FFTi-y h 2 ia>*>ffi2j2ft&X^ 

[0 0 8 1] a>K*K:»4» RWgRRi -R N KRJtSft 

[0082] z.<Dmmmx\t, mfeoytft&R-D 

*3th vfc»*LT*E»«Ri ~Rn *6fi»*ftT 
< SSttftR v Sr jr* V >^ff 2 0 

S»*?9a fcA/DJC*»9b S»FFTa-yh2 
lCd:oTfy^Ni:x^h7AMl, MIC* ©J 

£^«>ifei6 5ftfc*lp5*-* t £2tJtT£ 21 £ J: 
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[0 0 8 3] ^LT, 02 (a) Xtt (b) KjRTJt'S 

*K»«R-l-RN««K«-r«E«2/X7-AlcabT 
*>, 02 (c) X»H3 (d) ^Tcfc^tC, 

RflToOSIWttAqftCatlTir^jKltffRi -Rn 

10 [0 0 8 4] 02 (a) Xte (b) fcifti;j:5 

ic, *^H#com^SimSAi -A N j&*R5£3ftTH 
aSStgRRi -R N ftfcffi'bfcKfiS/XT-AK^T 

&^L3tMSl 2&XOSr|«tl3tt»^? 1 3 b ^ITS 
5S7r^AmWi -w N ^ei££ft. S$S77^f 
AWWi -W N JC^KSftT^S^^^RitffiRi - 
Rn <Z>K*HfcftAi -AN<03t^Slt^£R v t&oTB 

tf^rattt;*?:/^ l l ^;uy >T*fh2 o 

^ASrr*o V<^r;UV >T^tf2 Otefiffl;^ 

W \Z&it-f Z>C h\Z<£-DT. Klt&fiR v<Z)**CD 

SlAi -An fticBW(0^3t£#£££i*\ ytn&m 

m^9 a ifiZ.n%<D^&K&%M&W?Z>. fit, A 
/ D ^Iftgg 9 b. . fts £ ft 5 ^F#3t co^m^Sim^ * 5* ^ ^ 
JWfcU FFTaz 7 h2 2*iltW*a7-Ux«« 

ffli'nctl:«fc-3T, dft£^£}t<z)x^ h^A^ 

ft, S 5 (c) \Z^T<DZi^mteX^& h^AftftV)^ 

^ {CS^5£^LT^JS^(c«0 5 (d) K^c-rtf)^ 

h^A^^>^—^^#e>ftaci<hi:75:0\ 

<d x ^ * h ^ a ^#co ^ t ^*ntr a r <t ct o 

[0 0 8 5] X, 02 (c) Xte03 (d) \Z7K~t£o 

SPRi -R N ^Sffl-ra^S^x^Alca&oTteu * 
^ ^&R»a5Ri -R N fc^bfelfiScPo^S^ 

^OS»3tR v ^r;i/V>T*ff-2 0 KcfcoT^F 

*$ft, F FTrL-y h 2 l^e>«Cft^Ott 

»PO&g^^^TaX^i7 h^A^*^-^ (0 5 
(e) \Z^7s^ h^A^t^ffifC^a) *tta^$ 

ft. — $»77< A©»wi -w N <D\,*~rnfrizm 

#ifi5£±Lftm<&\Z\*ms (f) Ic^TOt^ffiTiX^ 
^ h^A^^-^^W^J^ftao LAc^oT, «ffl6B 

io^, ^^ti^^nTv^s^— ^<hcfte>cDx^ 

^ h7AMr-^t^ltnuti:J:oT, ^i®7 

SO 7"frttt»Wi -W N (DS^CDWMt. S^cO^fiEL^ 
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3d* 7 r -f /tIMftOttM ft fx 3 o 
[0 0 8 6] dcDi:^^, ca>*JMUK:«fcfttf, i£S*f 

SKI, H#ffll*c43(r^T**Wfi"3iBiStta#K«ftff 3 
afe5t&£OlE«*«©tt*3th v ftiittnx»»rttn 

^s^T*s^ag8 a * 8 b wen 

Sftfflffll-rsffiSilHlKl 0 a £&fiiS:5£[i]g& 1 0 b ftiS 
ffit^utiaoT, SltSRRi ~R N fCfftStStlT^ 

tftfi^th vftffifflLTfect^, X. 13 7 tC^TIf! 3 <Dg| 

1 5i:CnftKi!itt«T^&Sl§:^lH]gSl 6 tftigjBT 

3th v ftttJBLTfccfc^. 20 
[0 0 8 8] £<D«k5l;:3tMft«SiM.*£, &S3th 

[0 0 8 9] <mmms>mz. msvmmm&miz 30 

0«^±0«FlSft, B 1 JC^bfcE^^X^AiiWJtL 
Tift HUTS. 

[0 0 9 0] (fraitfcS 1 OEayXfACSoTIt 

ft^LTJK^fcEWfflRi -Rn <ott»<£fi<Z>*#£L 
Ttt, §!4^ft^5b *65*:*<£E#tgKRi -Rn * 

-RN ^ttRftfiftflnA#5g3fcCMi -CMn KpJflgfc 40 

-w N ©B«iBBftis<*jer*k:r«ftt^. hj^> s 

Stft R v fti££8B 6 TtftttJ • HMfrf S C t iCct o T, 

swspri -r n <Dttm&m\zmt> izmizzn 

ff 3o 

[0091] :ni:^LT, m 1 2 \z^rz(DmmmcD 

ofcE«Li -L N co&gJcEStSBRi -R N ft#R 

U S»3tRi/ft^a«@6Ttftttl-«Wr^c:<i:^J: 50 
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■3t> £tt&0>E»«Ri -R N ©R»ttft*>flMBfcJll 
ATE«Li -L N ^«^ft^S«l£S<^fc^(0«®i: 

r^>j:3fc^oT^^o fix, cine^siteBRi - 

Rn tit, B2RtfB3K^L^Tn<D*>tf)ft&iI 
JET -SCi^TSS. 
[0 0 9 2] X. B#lrtK»fi£;ft£#ttte^S7 
(4, @1 <h^tC^«gH6*6aiit^tl^^St5th v 

ft^rn*©««3t7r<A*»^«*Aea"r*fc* 

IC, B?oT<£RttftR vftg«gB6'\fe3rr£;5Mr 
[Rrt£ft#LT^£ 0 gSii 6 f tft*3£ h v ft tiHN-r 
*&»©Jft3fc»8 4:, Slt^R vft§^'T^§3 , egP9 

S«%*co*«|^offiafe|ffllftfT5fiH98Rl 0 
»*l«I3t*^7lli:Sf^T«0, ^n^OSMf 

*0»«»4^<Z)^Jfi«!l^45V>TfilTJC»ll8-r-5. 
[0.0 9 3] ^Sgi6 0)M^i 1 3 £$k\zm.W-? 

Z>o ft, Bl3fc:i5^T\ M4 tm— Xtt*B3"r*a5# 
ftR— U^T^Ta S3t6B9f4, #I^S7^^^ 
1 1 ft^LTeiH^nT< ZKMXR v ft§ 

9 b ^em^^n^^a^isifi^ft^^^;^-^^^ 

jS|-r^A/D^^S9b tft«ATH*. awou 0 

tt, A/D^g|gg9b *6>ta^^n^^>?^;i/^— 

ftrtJKLTH*. &3tgP8*4, ^^7<A«S8SWi - 
W N KStt^tiT^SEI+gKRi -Rn OEStScfift'S 
^-*j£«fi«<D3fc («*tf. Sfi3t) ftS£>Tfc£|fgi|i 

X3t^S®S^&SftpI^S:5e"r^^SpJ^^><;i/^ 8 

b ftWLT^5o fit, ftd»®l O^lll^o 
TA^XBftiK 1 0 C ^jgSa fc/i;ux)tftmit$ 

1 o b ***^*7^^^8b©aiaa*ijftfi*M«i-r 

So 

[0 0 9 4] ^SftttM^Kf^ftRnr^. ^ 

Ml 24*<AKjtffl5Ri -Rn tit, 02 (a) X 
fr4 (b) CStcfc^ft, 5^^^a#CD*— KSJjfcfiAi 
— ^19:5£$nfc^«->X^AlC^)(/iT^^So H i 
4 (a) \Z*kT£v\Z. &*g.<Dm$&t\ , t 2 — t n 

^«3bT^ag8a ftA;i/x^<r$ii:s<t^f^ cn^co 
^^jfc:^t>-frT, &spj^^>f ;i/^8 b ^Siaa*?iKs 

ft±ESStiKSAi -A N \zMfB^-ttxm'A\z^itts^: 
^iitiao, KfiAi -A N o/t;|/X>t* 

ztzzte&yth vft^ftft*:^ 1 i-sfflit$^s 0 

[0 0 9 5] CCO^, t^3c3th v*<^^/i;i/X^fr4, 
^<Z)S»gi5Ri -R N ^cfcoTSIt^n, E»«Rv 
t^oT5t«S»^9 a ^A&tTSo Cut, &Rtt 
SPRi -R N ©#HSWS&oTl^©T, ^*>th 

v&&mftmm=F5b *e>AStLT^si*gPRi -r n 

<^oi:ST5W> Ji7r-<Amwi -w N S 
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n)V7.^t<ommmfSit\ «, tatty r.^Jttmyri am 
femmzLi , 3tj^*c fr-st, n =2x1, / c 

-fcirkf,- ti =2 X-Lj MIC. ±T<D1gL 

AJi,xfta<#iI(c£ffi-r -33fclli& (^«S)t7 r -f /I 

Ai =Ac + ti = A C +2 XL, /c — (2) 
te. 014 (a) tCjS-r&gft h v KfcrbT, 014 

(b) \z*-r<i:o\zmm&-rnz>. 3te«g&Si^9 a « 

EfgRl O^ffi^Jb. MfCA/D^S9 b 

?9 a fr*>mJ]2t\Z>ytn.£&m^$:y i i?i5r)l7 : —?\Z 

A/DgJftUTHW 1 0 'veit^. f-LT. fWtSPgR 

i ott, ftm^&sH? 9 a ^e.co^t^giM-^-wsfl^p 
z>&&e>/v\s7.yte>tKm&MmfflAi Srthsuu mz± 

SfclJ^-r*. f LT, ^TCD&gAi ~ A n (CtSt^TW 

/vixyttimmzn. Kin* <Dm&[z^>^T<D&mm 

A&g&Wi ~W N ttIE*^*-5<i:W^-r-5. 
[0 0 9 6] «Atf. Ji7r-f Aiglg&Wi CDglft&Si 
*^LTifi^n«, 014 (a) (b) iZmT^Z) 

ft-sutsdtt 1 1 + a i t* o , i o «tta^gim 
^<z>&§:v$Mlzm-3^TJlm.g:ymmtl +ai 

*>^«ic**@*©ejgjij©$fS!Ai sra^. ft, e» 

t tC J: o TfR]± S it 5 £ t j&* pJ«ETa& -5 „ 
[0 0 9 7] — 3r. 3£«S7r< A'^KWi ~w N <ZH>f 
n*WCBr«l?©S«*^*tfc«^(ctt. 014 (c) 

"c. mw&i ott^^sA^x^jcH-r^T 1 ^^^— 

^7 7-fASKO^g'J*, X&Lti7 : i;?)l>T—?a$L 
[0 0 9 8] 02 (c) Xtt03 (d) tC^Lfc 

<fc o ft** ic«&<H-r^«)SitS[g^S!t snt^ss 
»8SRi ~r n *a«-r-5g«vX7 i A©«-&*i5iwr 
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[0 0 9 9] ft, ft^flltLT. SEftAi , A 2 , A 3 
©3aJS©A,)UX3fo&>£fc:5&l^£h v Steffif 
C *>«r©Kltg|5Ri ~R N fct, d^S3aScOS:i*& 
SAi . *2 , A 3 <om.&t>-ttiZ£-DTWLfe£tlZ>h<D 
£.TZ>. EP^, 7fi (N=2 3 -1 = 7) ©SWgURi 
~R7 £, 7*©^i§7 7'f Alg^Wi ~W 7 tpomfc 

ofciggiLi ~L 7 cDteHKttf&Lfc^t-rSo JE 
tc, =&RI*SBRi ~R7«ct9:^$nsSi*&gcD«a*.-& 
/0 fc>1±«0 1 5©Slc^-rjlDT<&9. flIAfcf, SStfiPR 

1 tt£T©Ktti£«Ai , A 2 , A 3 IZWifeZft. 

©SWSRR2 ~R7 «. 1^0* "1" T?*-TKI*i£Slc 
19: 3t £ *l T t >^ fe O t f -5 . 

[oioo] >a\z, mn^m.m^m.mt=b. 0 

16 (a) \Ztk^T£.o\Z, XM8 a i:&Z&-iiim7 4ft* 
8b Sr±iEH«Uc:«ffll-r-5CiCJ;-pT, *^r*— «[S 
Ai, A 2 , A3 Tab^T^#J$tlitA;i.X^e?5: 
•StfeSc^h v€rtbitS-ti-S (tbStBtjgiJ 1 1 , t 2 , 
t3 ) . CtXCMbT. =&KStgPRi ~R 7 TR»£n 
*0 T3t«^«|^9 a T^m$tX-5S«-A;UX)t«. 01 
6 (b) {C^-r«k5IC» #JSE«Ai . A 2 , A3 Steffi 

bfct^« v SWSPRi .R3.R5.R7 ri>e>©4H 
©K&tA^x^MO (01 5#^) , Si;, SltgSR 

1 , R3 , R5 . r 7 wsBmis^S/^-sw-e, 016 
(b) ic^-r<fc-5c. e^ii^wraAi . a 2 . a 3 . 

A 7 IZfoCTmftM (fi^6^^T) TIoT<5. - 
[0 1 0 1] tLT. ^S^^9 a &Z.tl*><bfcm 
bT3KfcA;i,X3t^«^L, HICA/D^g9 b 

»a$l O^tBTj-r^OT, WffllSPl 0 «Ctie.»S»A 

1 ~w 7 <7)S^co*r«<i:S#<35afes^iKxr-f nm&o 

[0102] ^ffli^c, d©mg«fufc'<tn«, gisa- 

te^^*^ ^ 7 7 -f A'^K ic f=f 19: ^ tlT ^ -5 SWSR 

x. #RStep«3as©simfiAi . a 2 . a 3 (Dm. 

[0 1 0 3] X, 0 1 5&tf0 1 6lC^Ljt«fcp(C. # 
S»65Ri ~Rn Sr^»ft»fcffiSaSC0Sit«SAi 
~A N ©«a*^-t)-li-CilSiJft:-r*i:, t^aE3thv4»fig 

5ff SOT?, ft® 8 a ^SS^^wJl'^Sb R^«S» 
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-r ? a n y \± ^ - * % -eaas l- ^ < & -s ^ © sam e, 

[0 10 4] ft. CO^Jg^iJTtt. 01 3fC^bfcJ;^ 

m (0 6£#{S©C:<!:) THSLfcX^h5A7t7 
-fif 1 4 £jgfflLT=fe«fc^„ X, SfrfES 7 ©Igjgfll (0 
1 l£#!S©;r<*:) KM^LfcT-f *r)Wj>=F»jft2 0 
tFFTaryh2 l^£#-r*§ftg|5 9£jl/HLT*> 

[0 10 5] C»«Jffi0iJfr*3^.2>jS^g|5 8tt. 

01 3\Z^?£.o\z. £&««©* (MX. If. 

;*■«*■ settlor. ItSfrHS©*— fl£ 

[0 10 6] <3lB(60!9>#ClC, 7 

^He©«fKs^L, s i 3 tm— xttffls-r-sap^^ 

->X7\k©tKB&«/?!tte0 1 2 tpJfi&T&D. 7 
-f A^KWl -Wn KttJSttttTi&tt^nSK&gRRi 
~Rn ©ttKttilte. gftfrfeSH^ 5 b ^efflSlCS^: 
ofcffiStL i ~L N Kffc^sn-S. 

[0 10 7] C©fyg0lJ©&SigEil 6 ©«/$£. 013 
^LfcE«ggi:«JtbTiiWf 5t> 0 17IC*3(,> 

t, gytmt, ■ uttfaytx 7 1 i*^«sW3tR 

[0 10 8] SftSBte. 3?m-7 r<A*«9KWi ~W N fc 

i9:tte.nT^^swsi5Ri ~r n ©Kit&fis^-r-s 
^atfi«03t (0y*tf. efe3t) £&©TH$f8jiii©/jN£ 

tVi;i,X3tlCLTai*-r5)tjg8a <t. (SPSS 1 0 ©jf 
^Cbfc*toT?til8a S/X;l/X^JT$1±^A;|/Xffii!i 
08S1O C SrtfXTHS. L/£**oT, 18 8 ©fgjgfll £ 

[0 10 9] a>a>-50fe&£0iJ©»>^£lftlWr-5. 
ft, 01 24*CDR#ta5Ri ~Rjj tit, 02 (a) X 
tt (b) C*-r«fc^^>«r{CH#0#— KitSgAi ~ 
An ifi&%.2tlftm&~>7>T&lz-z>i,*Ti&'<2>. 018 

(a) fc^-r^sfc. m^mmti izmmLx^tms 
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[0 110] £©*£*. &ttfth v «f 0*/^X3Ktt, 
RltfiPRl ~R N ©S-Rlt&gtr^UTSIt^n. SI* 
3tR v<hfcoT:ftmg&ljf?-9a HCT, 
&£#tgBRi ~R N ©ttf8:tefl>i><g;£oTU.5©-T?, & 

h v &&mft&mT 5 b ^ S A#LT&KStgRR i 
~Rn TiS[SgK3nTMl©S»AJl,X)ti&t)T 

m-3T<z<D\zm-?2>mm mmmmmm) izmy 

^^9 a /VVXIfc (S»3tR v ©/t;UX 

>£> *§^-r^^-f s>^«. 018 (a) ic^-r&a 
^hvtc*fLT, 018 (b) \z7jk-r&oizmffl&-? n 

Xft£7£«^&<&*fK:£g|l,TAXDg&g£9 b tttfflr 
g&l O^ttiTjU HICA/D^S9b #7£«3£&*I*f , 
Sr^-^^JU^— ^(CA/D^bTfelffllgPl O'xejif 

-So 

[0 111] telffllSPl Ott, Jt«^*^9 a ^6.©3t 
M «^m^©§«B#SiJvt^3E^h v tf©njUX3t©mi# 
B#£flti id^e, SfeSAi ~ A n ©Slt/tJUX)t©g 
J8i!@BtlB!£ffha3U W.\Z±W.7 ; ^^ Jly 1 — S 

i ~a n fc^>viT©/x;u^>tdtfha!$n, a.o^-«©js 

[0 1 12] — 3£iS7 5"rA*^KWi ~W N (D^-T 

30 nMzm&momftfimtkLttm&iziz. mis ( C > 

-r*SSt/^PX3td%«^lft5il^9 a CR,T*4V»0 

I^^TOiSgCi^^T. StO%4Lfc3t877< 

[0 113] C©«tpfC. 02 (a) X« (b) \Z7jk-t 
&ofc£:4\zmii<om— SltStSAi ~A N 3 n 

stc sita&Ri ~r n ©#ifl:i0is*t»TSff 

©#M*W»rTS©T?^«S«©rpjJi$0S d 

[0 114] C©S|]5g«»lTtt. 01 7lC^Lfc«tp 
K, Sitffl 9 fcftfcglft*^ 9 a tA/D^»|g9b T 
i^LTt^At, ^««AlCftX.T. ifflE^2©^]6g 

-f If 1 4S&JHU fWffll^l 0*td©x^^ h7A7t 
if 1 4a>6.ffi?;£ft.5X^ h^Aii-*©^— 
50 ! PJSSIfiffl5 f -^<i:»itbTS«S«*fi : p«J;5fCbT 
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[oils] <nmm 1 o>#k, mi o<Dmmm&m 

1 9 tftKRW-r*. Bl9tti©*l#iJ©Ea 

•>XT-A<o«ijGaE«*«b, 01 2 ti^— xtiffl^-r^gB 
XT-Aoflidt±a)m«« @ 1 2 (D^^->x^At^jt 

[0 116] 0 1 2^KSyXrAft ft^Lt^^n 
T^^SM63t^r<AjftBS3 a ~ 3 C \z HHToodSKi 

t$n^tt^5l7 7<A + 8KWi ~w N oftflftijia 

##«5t7T^A«SK3 a -3 C fc»LTlftirtift 
[0 117] CtlCSbT, @1 9 ^T^v-X^A 

-JSC* Cl©IISfi«©K«^XT-AC!)K8BTtt, A 

fi*f-5 b K:»tttt*giEanfc* i ai^jfi7 7<A 
[0118] mieaa)^^r</N*iKKWii-wi N fr 

^877-fA f 8BW2i-W2Ml:H S»^lR*^5b2 

R 2 i - R 2M*^»* 3zmy T -f A*ttW2 1 ~~ W 2M <Z> 
£«, 13, gl<«il7 ^ 

B6£#«)t:7 7^A«»3a -3 C ^^#tl^S7 
[0 1 19] 0 3Itt@ 1 3lZ^Ltz<D£mm<n 

ffi, 01 94 j <OK»®R 11 -r 1n £R 2 i-R2m£L'T, 
0 2 (a) Xte (b) K:?KT<fc o fcJz* l:HW<^#-g 

[0 12 0] 0 3^TSS^B6*^jE8 a tt, * 
tl S A 1 1 - A i N £ A 2 1 - A 2M^ * X £ J@^C 
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jctaw-r^o — ^, 01 3tciS"r^sig@6*o3tag8 

a tt. ^^r^A«SKW n -WiN<i:W2i'-W2M^Stt 
^nXV^g|tffiR 11 -R 1N i:R2 1 -R2M^^TCOSIt 

^SA n -Ai N i:A2i-A2M ; &^TSj£&fi«^ 

[0121] fit, ;itt&uvrn*>ai£«*«6*ja 

/0 ffllT, 02 0 (a) K*~rj:3K, tIAn-Ai N (D 

StS/i;ux^j<t, J enic^<^sA2i-A 2 M^^ 

7ll^lTemt, KWgPRii-R 1N iR 2 i- 
»«R21-R2M^**** lftBOS»»R n -R 1N J:t) 

0, -ton** >t«^^^9 a JCAIt-r^SSt^R v 
«@2 0 (b) <Dc£5&A;WX^J<*:£:<5o fit, Z. 
20 (^cfc^&RitftR v 4 > CO/i;l^X3t«3t«^^^9 a K 

&^p9 a frzmwzmti2nz>ytm$E&m^&Ti?? 
)V5 z —^\zA/i>m.^xmmu i o^m^-r^o. 

[0 1 2 2] f&JPffl5l OteL SltgPRn-Ri N i:R2i- 

x^^mmm^-^izMitvxmm^— attests l 

»n«, 02 0 (c) \Z*kT&5\Z, &1H;<D5£tkl,fz3C 

7<i rtmf&\ztt&Tz&wvuxyt&xn&&&^r 

9 a Izm^Ttete^OX. H»»10H^-5/^X)e 
^K^StgiJ . ¥<J5££fT5o H^fc, 02 0 (c) m 

2©ao^^T<A^g&w 2 2^Bf«a^^s#*^«E*r 

5^6. &SA 2 2^RI*^^X^^5t«^8l^9a K 

[0 12 3] 01 7K^Lfc<0i[!IJ«GD^gigB 

40 6Sr^rSi£S->XT-A(C^^T, 0 1 9 ^SStSS 
Rn-RiN^R2i-R2M^bT, 02 (a) X« (b) 
. ^^TJ:^^>!r^HW(Dm-SltffigAii-Ai N , A 
21-A 2 M^^SnTl^»^(DS^«fC*oT«, 

01 7^0^83 **> SI*SPRn^RiNi:R2i-R2M 
lCS^$nTl^R»SESA u -Ai N , A 2 1-A 2 M^± 

^IftSt^h v irbTtUit-r^o 018 
(a) - (c) T^:Vft<Dtmm\Z. gW^Rvd^^ 

sssox^^ b)i>£&m&m<Dmm<Dmm*mz>z.ii 
50 ffix%. mmui o^cineotta^s^TSs^a* 
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[0 12 4] W % B3XttHl 3*L<tt,..Hl 7 

0 (a) fC5S-r«k3a:#«fifta>/X;UX3t9J<0**3eh 
L TBS# IcftJS A 5 J; 3 ttftiVX^Jt^SMMI 

-rscitt sgnwiciais (b) x« (c) 

^L<te, 02 0 (b) xtt (c) l:SToW*i:» K 

75 1 1 *^LTRoT*SEIt3ieR v 

PSR 1 .0 #»#R«Sff 5J:5i:LTfeJ;K 

[0 12 6] JEfcX. «©-S3etf9 0)**fcLT, ItG 
^7C0HJfiffi) (81.1:1 *#fli<D it) -cas^fc*!*^. 
gR*jgfflbTt>J:K EP^> Jttmtf)?? 1 1 
THoT3fc£J£tf5tR v * V-T *\>UV >T^ffh 2 0 ~e^f 

[0 12 7] <^J6#)1 1>#:K, Sgl lDftttM&K 
WT^o £<£HJ5S0!lte. gil 0 CO^ig^l (0 1 9£#flg 

A^K^#a^nT^S^S»S5d^ 0 2 (c) xttB 

3 (d) \z*Ltz<DtFimz. ^izmscm-r-Dcosist 

[0 12 8] ft, ft3g#l£LT* IlSlt»2&B^) 

77< a*® ^jc^^t7 o s t> o 

£U SiaBO^e^T<A*jKKWn-Wi7tc:#li$ 

ftTlf>*Ett»R u -Ri 7 ©Rlt**tt, @2 10$C 
flfcgAn, A 12. A \3<D3mS<Dt&fr&t> 

#^^nT^*ssta5R2i^R27<^si*&st)raei^, so 
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&SA 2 i, A 22, A 2 3^3iS^i^td^«oT 

^*.t>Ott«. MtCv Cne>OKfiAn, A 12, 

A 13, A 21, A 22, A 2 3^fflSfCS^:-5ffla:»fifecr)||^ 

f:*«lTft^it5o £l«BRii£>£S«£ 

fitt«**n-. a 12, Ai 3 tca^$nv SAositff- 

^ ^2 1* "1" ^TS»&gfC^5£^nTV^fe 

[0 12 9] — Jg#lK:te, @3M@13fl< 
«B1 7^^LfcOt^«(7)i£«^@6^jKijg^S7 
*^LT#i)t77^A f iK3a ~3 C JCftttSnTH 

0 3(cs-r^s^B6^jaffl"rs«^tc^ 

nT^*3t«8 a ^nS#TSc5Ai 1 -Ai N tA 2 i- 
A 2 M^^X3¥:^l@*^ffi#t-r^ e 0 1 3 est 

a ^StgPR 1 i-R 1N tR 2 i'-R2M^^:T^S«'^S 
Aii-Ai N t A21 — A2M*&^T£J£»fitttB}fc (MZ- 

»*lft3t*^5 1 l^^bT0f^co#j®^^T-fA^gS 
3 b ^£jH£nStfclEftR vtt, 022 (a) K^Tcfc 

^ti , t 2 , t 3 , t 4 , t 5 , t 6 tLT^LTl^ 

S) o 

[0 13 0] XiiZ. H3XttH13l:«b.fcEa8t6-. 
2 (a) fC^t* J: O ^m^<DW—fSL^<Dn)V7s^t 

»t] tcWlt$nfciSSAii<OA;i/X^(c»LT, KS* 
SBR11, R12, R13. Ri4^^c0 4<@<^SStA;i/X3t^ 

so (B2i«#«oct) v ifc, cnsoKatasR 
11. Ri2» R13, Ru^sftESi^ffljS'r'So-e, 12 
2 (b) es-r^'ptc. *ttsoe»ittB#mfc*i;T 
B#^sa (s^^^i^t) T^tw^gi^ 9 b enj^-r 
So §®i^te^5b frzmTb&^&mizttmz 

<^Sityi;ux>te^^Tt>^«lc, SStSBRii-Rn, 

r 2 1 - r 27^^Bm«^js cfcessas^ WT5t«stft 
^9 b \zmm?z>o 

[0 13 1] 5ta^Jft*^9 a *^nScDKIt/^X3t 

^«^«r^v^;^-^lcg«iLTfelpg5i o^ta^T 

So AWflSl 0«Ctl^OSj*A;i/X3t<7)§)t^J<i:aK 

vrzi^^z^^TCD^^^ji^^^mm^aiT^ z. 
tizjz-DT. 3cm? r-r ;\mw! ~w 7 os^cd^m 
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[0 13 2] 'A\Z. Ml 7lC^bfcK«gg6£jgfflT 
ZWt^Z^TWLWTZt.. fom2t\T^Z>ytM8 
a **. SttS5Rii~RiNiiR2i~R2M®^T05SStffl?fi 
A. n ~Ai N i:A2l~A2M : S:^-r^j£^S«W)t (MA 
«. BfeTt) £&#TB#MIcO&t,V^XttKbTttJ#t 

v (C#*tl5S&ftfiS^*^^f3tWSIta5Rn~RiN 
tR2l~R2MC«fct)TK*S^$nTSitStl, M»C. 
RStgR R 1 1 ~ R i N't R 21 ~ R 2U<nWLmmf&<Z>tt&lzfe c 

T&mmmmmtimM-t&wx!. sit^tR 12 2 

(b) £^81 left*. IfcAbt, I3Xttil3«L 
<Hil 7tC^b;fcU-rna>g^g6£jgJBbT%>. 

[0133] ccTciw^jg^jwaeT^^^^ai^ 
•5. i3xiiii 3gt<tti 1 7 wv^-rnwism 

[0 13 4] ±3iLfcJ;5lC, A/DSM9b rt^tti 

tae»iiiiB#W<i:C0 2o©itSS/^7^— ^StLW *0 
COH^J©»Jffllg|5l Ott, IdtaSC (2) 

T-^-fcX/tUfcASATiJi!?, &%.%i/vixmzzife-r 

IEtS:fS«tCfiJ0^T-5. ft, =r V 9 tm&t%> 30 
"1" . #«Ebfc^£#tt|tfl "0" £$JD 

[0135] ^ta^nfc^sit/vuxic^-r^^v'^ 
i«77-f rt&mzR%n>m^t.&te, @2 i ©gtc^ 

TUSH 2 10T-5't±ffi2*7t« -; 7 hU yi7Xffi?iJ 

77-f rt«**«iE*ttlRK:*D, -»uanf-^*# 

[0 13 6] uOi^C, ^^•5-=?hU^XIB5>JfCJ;o 

[0 13 7] II:. CO^lWtftt. 2SW«9tttt3til 
lCj;*jagS:$aCjiffl-r-5Ct*«T€r-5«)-C, z\<nm 50 
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V^SItSPS-C©m«OTtt«5ttl*-rs C tKioT, 
[0 13 8] ft. 0 3Xtt01 3gKH 0 1 7 0)g 

0 (a) IC^T<£ A;i,X7t?aj»&2t7£h 
v fclSOiSLtbStSH-T. SltJSSA H ~Ai N , A 2 i~ 
A 2M<-^TSigj§aS?&*$^-c75i|i 0 jgb^»lCR»3 

«. &mv&i<mMmz 1 ^-rowsftA-^x^^t^a 

§gft6<HC02 2 (b) CSc-TcDft 
fillC, SW^SAh~Ain, A21~A 2 M(->^Jit;t--5A;i' 
XTtfc&ajTS -SOT-. (WffllgR 1 0 tt, Cft 

e. © s it a jv x 3t © Stg <t &3kwsmn \Z M JST -5 ^st 

[0 13 9] X, te©§^£gP9CD«^i:UT, 5«73)t* 
77 1 1 *3>bTKoT5fe*K9*3fcR v £X^:7 h^A 

-y-'a^tij^nsx^ mi^*^— ^fcg-^xfisjw 

SBl Odt^gt^f^.fc^lCbTfe.k^. 
[0 14 0] Sgl'X, te<E>§3tgP 9 bT, iftlE 

m7(ommm mi lz&mozi:) ■vm^tznazs.ye 

SPSrjgfflbTfccfc^., Ep-fe, WJi&iytlJZf? 1 1 Sr^b 
TMoT3fe5KM}£R v£v^^y>^F$=fh2 OTf 

^-<DT*^S:7tS^«^9a t?7t«ieift-rs 
t^lCA/D^|ftg9b T^v^Jl^-^MC^&U S 

f •7?Jl/f-i' S F F Tar 7 h 2 

S5i$7-"jx^-r-5c:ticioTX^^ h;p^<z)^ 

[0 14 1] SglCX> 0 2 (c) X«0 3 (d) ic^-r 

s itss * x r -f / n'&k »c k » mmm <j> 

*^7/- ^tbTJtfiEOT h Ui'XBE^lwfflSS 

[0 14 2] igfcx, S i 9carJ^T^bfce:©il 
M0iJ»ca&oTtt, ^18105877^ Mffi&mzViWt. 
SnT^*R*tS5Ru~RlNCS3£$nTt»-5RitfeS 
An~A 1N i:. S2&@<DS:ieX7'f 
nT t> £ KttSP R 2 1 ~ R 2Ml~&£ S ftT V> S Kfrt&g A 

•SdtlCioT, 02 3fC^-r«t^^^HU^XE^J© 
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[0 14 3] <*Jg#Jl 2>#lC, Si 2CDg£S£#J£I& 
^T^>o «U C 0 1 2 \Z^Ltc<Dtmm 

\Z, $»7 7^n«KW, -W N cO#S#ta5Ri -R N 

9 ^Tfit/£gi?t ct r— x sr £ fe co £ 

[0 14 4] ST. H2 4lca^TC<om60[|ODEa 

8 a 3tH8 a ^sHUtsn*3toaaaw?«[fi*ig 

Kg *SHI £ffc 3 it 5 fcafc Mm Sfr 3 ct 5 K ft o 
T^-So fit, 1tL&m&y<<)l* 8* *iSilSLjfc3E** 

tt, SMSPRi -R N aSlt&fiAl *fi§t5 

*sc (3) ^»sr^cfc^fcB#m t icjt 

[0145] A(t) =Ao + <5Xt — (3) 

£ftg&9te, l&^hLTMoT 

>fM17t, 4 )V 9 1 7 

WSRl 0^tB*r«A/D*«S9b SfAT^S, * 
LT» JKSS3£Ih1K1 8#ffigpJ^7-<;l^ 1 7<£>j§i§ 

tt^TH*. M. COjKga^IUKl 8<OiSigS*?RS 

SitffiRi -R N ©KltiKfiAi -a n 

±est (3) K#LT*st (4) ©BMHciMgatt*. 
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i&z>mmmm& (sir. flaws tiMo &*>ot»£<* 

[0 14 6] 

A (t) = Ao + <5 X ( t - A) — (4) 

X, uOffifiiAli, WIES (2) f:SL/:«gft<Z) 
JStt, MfPSl 0<fcifcfiSj£|§IBl 0 b . 1 8 ^CDWIC 

&fflsisa5 2 3{c*rbT±iE^}i?i®iffli<ops%^jt^r 

70 Z>t* (4ffllBMSB2 3**, sr. &gR^Is]S»l 0 b lz 

[0147] s»fr*ttA*^«*ittfl®iMe 

&WiWTZ>. Sr. «»»10)i«tttB«li»2 3l:»L 
tflftfiKJElItt 1 0 b ^JfflK^oT, 02 5 (a) ^ 

0»9l«WW*<frten, (a) icte, &*<DM1&!&m 

& t n, t 21 — t NltlTSl/Tt^ 9 

[0 14 8] MIC, fi:ffllHSESP2 3KZ/ttftK£IBBl 
8 co^J^tCfi£oT> 02 5 (b) \Z^T£3\Z. &SpI 
S7-{;^ l 7 0ai»iM«(, «fW«ifiJCtt«LT 
**WIC»trs. IH, (b) ic^r^lc, 

t Hp t 21~ t Ni^S¥iLT^at^fiffilAi , 
^ A 2 -A N rr?jB8ELfc«?J* t n + Ai p t 2 i + A 2 - 

i 7\zm-tz>&-e\zm-rz>&iistmmi&m. 
ha 2 ^fipj^^^;u^8 b *6tBj»anfc«k*3t 

h v *tKltaR 2 "Cjg*?Rit* ft-€-<JDKIt3fcR v 

^8 b ^^tmt^nfctfes^h v*ts#tgpR N t*si*?s 

sitgRRi -r n o#»E«*^di)iia-e**(o 
znz<Dttmmm\zm^T¥®nmztirzGLttm 

Ai . A 2 -A N 0^-^^firffi||8Sg|5 2 3(C|E1S^ 
ft* fe*H18@SR2 3^cne>^)f-^l:S^T0 2 5 
(b) l^rteffiHAi , A 2 -An £S^r&o 

[0 14 9] Z.<D&o\Z&g>njm7 4 )V* 8 b <hl7S 
»9l«fflir^i:, Sr, 02 5 (a) (b) co^lleja 
©»?iaii:iotlt ^E^^t i 2 lc*3^TSIt«£S 

5(? AifC^b^tftlt3th v^KgpI^7^^8b^6lil 
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£St£nT£StftR v <h&oT&gpJ£:7.f 171: 

COT, TS, $L&*1&7 4 \ 7<£>aiiS*R&fi#A 
i h&<otzEf& ;t iz^mm\^X^r(DSi^ytR vifiAK 

SAi <DKSt3fcR v^SdI^^^jp^ i 7KA»T£ 
KrjftCt, ^Spf^^-f )V? 1 7 OjSi&StRi&g^Ai <fc 
&*WF&£#raJW"f (t 13- t n ) - ( t 12 — 

tn) =Ai cos^a:^a:-r^^i:^e,t)Me>^T* 

l^Ttt, $L&*I2E7* )V& 1 7(DSifiS&Rg**£4>fi& 
KWIBLTiteSttfc^©^ ISA* « 1 Elg0)J«9lfM 
WKlfcoTtt, @25 (c) Kt>0>*jftt 13^-Tcfc5 

A/DSEift» 9 b -Zt&9)V<t—*\z& 

£o 

[0 15 0] 02 5 (a) (b) l:StS2fg 
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